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~ 50. A contrast agent comprising an aqueous suspension of stabilized niicrobubbbs, 
said slabilkcd microbmbbles comprising a physioJogicaliy acceptable 
fiuorinaied ga^, said stabilised microbubbles being stabilized at least in part by 
a film-formtjig surfactant, and said ftlin-fortBing surfactant comprising one or 
more phospholipids. 

" 51. A contrast agent comprisini; an aqueous suspension of stabilized microbubbles, 
said stabilized microbubbles comprising a physiologically acceptable gas tbat 
is a hatogeuated hydrocarbon, said stabilized microbubbles being stabUized at 
least in part by a tllm-farming surfactant, and said tlltn-forming surfactatit 
comprising one or more phospholipids. ^ ; 

- 52. A contrast agent comprising an aqueous sui^ension of .stabilized microbubbles, 

said stabilized microbubbles conjprising a physiologically acceptable 
fluorinaied gas that is a freon, said stabilized microbubbles being stabilized at 
least in part by a fdm-forming surfactant, and said film-fonning surfactant 
comprising one or nn^ore phospholipids.- 

53. A contrast agent comprising an aqueous suspension of stabilized microbubbles, 
said stabilised microbubbles comprising SF^* sai^ stabilized microbubbles 
being stabiliied at least in part by a film-forming surfactant, and said film- 
forming surfactant comprising one or more phospholipids. - 

- 54. A contrast agent comprising an aqueous suspension of stabillyeti microbubbles, 

said stabilized microbubbles comprising a physiologicaUy acceptable 
fluorinated gas that is C4F8. said stabilized microbubbles being stabilized at 
least in part by a fiim-forming surfactant, and said fiUn-forming surfactant 
comprising one or more phospholipids. - 
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— 55. A contract agent comprising an aqueous suspension of stabilized microbiibbles, 

said siabiUzed microbubbles coniprising a physiologically acceptable 
fiuoriiiaied gas thai is C^f'jo. said stabilized microbubbles being stabilized at 
least in part by a film-forming surfactant, and said ftUu-forming suffactani 
comprising one or more phospholipids. — 

- 56. A contrast agent comprising an aqueous suspension of $tabili2ed microbubbtes, 

saixJ si^ilkM mtcrobubbles comprising a physiologtc^Hy acceptable 
fluorinated gas that is CF^. said siabilized microbubbles being stabilized at 
least in part by a film-fonning surfactant, and said fito-forniing surfactant 
comprising one or more phospboiipids, - 

57. A contrast agent comprising an aqueoys suspension of stabilized microbubbles, 
said stabiUzed microbubbies comprising a pbysioiogically acceptable 
fluoriitated gas that is SF^^ CJF^, QFitj, or CP*, said stabilised nucrobubbies 
being stabHixed at least in part by a ftlm-forming stirfactant, and said film- 
forming surfactant comprising one or more phospholipids. - 

- 5Sv A contrast agent comprising an aqueous suspension of gas-f51led 

microbal loons, Jiaid ga$ comprising a physiologicaUy acceptable fl uorinated gas 
and said microballoons comprising a polymer membrane wall. - 

" 59, A contrast agent comprising an aqueou.^ suspension of gas^fdlcd 

microballoons, said gas comprising a physioiogically acceptable gas that is a 
hatogenated hydrocarbon, and said microbaHoons comprising a polymer 
membrane waU. 

— 60. A contrast agent comprising an aqueous suspension of ga$-filled 

microballoons, said gas comprising a physiologically acceptable fluorinated gas 
that is a freon, and said Tnicroballoons comprising a polymer membrane wail, - 



- 6L A contrast agent comprising an aqueous suspension of gas-fjiled 

nricFoballoons, said gas comprising SF^, and $M microballoons comprising a 
polymer membrane wall. — 

- 62. A contrast agent comprising an aqueous suspension of gas-filled 

microballoons, said gas comprising QFg, and said microballoons comprising a 
polymer membrane waif, 

- 63. A contrast agent comprising at^ aqueous suspension of gas-filled 

mtcrobaUoons, said gas comprising C4¥i^, and said inicrobalbons comprising a 
polymer membrane wall. - 
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- 64. A contrast agent comprising an aqueous suspension of gas-filled 

microballoons, said gas comprising CF4, and said microballoons comprising a 
polymer membrane wall. - 

65. A contrast agetU comprising an aqueous suspension of gas-fdled 

microballoons, said gas comprising SF^^ CiFj, QFto. or CF*. and said 
microballoons comprising a polymer membrane wall. - 



" 66. A method of ultrasonic imaging comprising: ^ 

administering to a subject a contrast agent comprising an aqueous suspension 
of stabilized raicrobubbles. said stabilized microbubbles comprising a 
physiologically acceptable fluorinated gas, said stabilized microbubbles being 
stabilized at least in part by a film-fomiing surfactant, and said film^forming 
surfactant comprising one ox mote phospholipids; and 

/ ultrasonicaUy imaging said subject. 

67. A method of ultrasonic imaging comprising; 

administenng to a subject a contrast agent comprising an aqueous suspension 
of stabilized microbubbles, said stabilized microbubbles comprising a 
physiologically acceptable gas that is a halogenated hydrocarbon, said 
stabilized microbubbles being stabilized at least in pan by a fitm-forming 
surfactant, and said film-forming surfactant comprising one or more 
phospholipids; and 

ultrasonically imaging said subject. - 



- 68. A method of ultrasonic imaging comprising: 

adminisieting to a subject a contrast agent comprising an aqueous suspension 
of stabilized microbubbles, said stabilized microbubbles comprising a 
physiologically acceptable fluorinated gas that is a freon, said stabilised 
microbubbles being stabilized at least in part by a film-foTroing surfactant, and 
said film-forming surfactant comprising one or more phospholipids; and 

ultrasonically imaging said subject. >- 
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" 69, A method of ultrasonic imaging comprising: 

admimistering to a subject a contrast agent comprising an aqueous suspension 
of stabilized itiicrobubbles, said siabiliied microbubbles comprising SF^, said 
stabilized microbubbles being stabiiized at km m part by a film-forming 
surfactant, and said fiim-foming surfactant comprising one or more 
phosphoUpids; aiid - 

ultrasonicaMy imaging said subject.- 

- 70. A method of ultrasonic imaging corapiising; 

administering to a subject a contrast agent comprising an aqueous sospension 
of stabiltEed microbubbles^ said stabilized microbubbles comprising a 
physiologicaliy acceptable fluorinated gas that is Ci?^, said stabilized 
microbubbles being stabilized at least in part by a film-forming surfactant, and 
said film-fomiing surfactant comprising one or more phosphoHpids; and 

/' 

ultrasonically imaging said subject, - 

-71, A melhod of ultrasonic imaging compris jBg; 

administering to a subject a contrast agent comprising an aqueous suspension 
of stabilized microbubbles, said stabilisted microbubbles comprising a 
phy&ioiogicaUy acceptable fluorinated gas that is C^F,^,, said stabilized 
microbubbles being stabilized at least in part by a tllra-forming surfactant, and 
said film-forming surfactant comprising one or more pbospholipids; and 

ultrasonicaliy imaging said subject. — 

72. A method of ultrasonic imaging comprising: 

administering to a subject a contra.«;t agent comprising an aqueouis suspension 
of stabilized microbubbles, jsaid stabilized niicrobubbles comprising a 
physiologically acceptable fluorinated gas that is CF„ said stabilized 
microbubbles being stabilized at least in part by a film-forming surfactant, and 
said fiim-forming surfactant coraprising one or more phospholipids; and 

ultrasonicaliy imaging said subject. - 

- 73. A method of ultrasonic imaging comprising: 
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admmislermg to a subject a eomrast agent comprising an aqueous suspension 
of stabilized microbubbles, said stabilized microbubbles comprising a 
physiologically acceptable lluorinated gas that is SFji.C^Fj, QFm. or CF4, said 
stabilized microbubbles being stabilized at least in part by a ftlm-formiBg 
surfactant^ and said fjlm-forming surfactant (iomprising one or more 
phospholipids; and 

uUrasontcalty imaging said subject. 

" 74, A metb(Kl of ultrasonic imaging comprising: 

administering to a sabjecl a contrast agent comprising an aqueous suspension 
of gaS'filkd micrbballoons, said gas comprising a physiologicany acceptable 
fluorinated gas and said microballoons comprising a polymer membrane wail: 
and 

ulifasonicaily imaging said subject. - 

75. A metJiod of ultrasonic imaging comprising: 

administering a contrast agent comprising an aqueous suspension of gas-filled 
microballoons, said gas comprising a physiologically acceptable gas that Is a 
halogenated hydrocarbon, and said microballoons comprising a polymer 
membrane wall; and 

ultrasoaically imaging said subject. 

- 76. A method of ultrasonic imaging comprising: 

administering 10 a subject a contrast agent comprising an aqwous snspension 
of gas-fiHcd microbaUoons, said gas comprising a physiologically acceptable 
fluorinated gas that is a freon, and said microballoons comprising a polymer 
membrane wall; and 

uUrasonically imaging said subjectv 

"77. A method of ultrasonic imaging comprising: 

administering to a subject a contrast agent comprising an aqueous suspension 
of gas-filled microballoons, said gas comprising SF^, and said microballoons 
comprising a polymer membrane wall; and 

uUrasonically imaging said subject.- 
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- 78. ''A method of ultrasoBic imaging comprising: 

administering to a subject a contrast agent comprismg an aqueous suspension 
of gas-filled microballoom, said gas comprising QFg, and said microballoons 
comprising a polymer membrane wall; and 

ultrasomcally imaging said subject. - 

79. A metliod of uiirasonic Imaging comprisiBg: 

administering to a subject a contrast agent comprising an aqueous suspension 
of gas-fiJkd microbaJIoons, said gas comprising QFjo, and said raicroballoons 
comprising a polymer membrane wall; and 

ullrasomcaily imaging said subject, - 

- 80. A method of ultrasonic imaging comprieiing: 

administertng to a subject a contrast agent comprising an aqueous suspension 
of gas-fdied microbailoqns. said gas comprising CF4, and said mkroballoons 
comprising a poJymer membrane wall; and 

ultrasonically imaging said subject. - 

8i. A method of uUrasonic imaging comprising: 

administering to a subject a contrast agent comprising an aqueous suspension 
of gas-filled microballoons, said gas comprising SF^ C^Fg, C4F^o, or CF^, and 
said microbailoons comprising a polymer membrane wali; and 

ultrasonically imaging said subject. 

- 82. A mettiod of making a comrasi agent for ultrasonic echography, said contrast 

agent comprising an aqueous suspension of stabilized microbubbles, said 
stabilized microbubbles comprising a physb!ogicaily acceptable fluorinated 
gas, said stabilized microbubbles being stabiUzed at least in part by a fdm- 
forming surfactant, and said film-forming surfactant comprising one or more 
phospholipids, the method comprising: 

forming the stabilized microbubbles in the presence of said gas, — 
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- S3. A method of making a contrast agent for ultrasonic echography, said contrast 

agent comprising m aqueous suspension of stabilized microbubbleSj said 
stabilized microbubbles comprising a physiologically acceptable gas that is a 
halogenatcd hydrocarboa, said stabilized raicrobybbks being stabilized at least 
in part by a film-forming surfactant, and said film-forming surfactant 
cotnprisiitg one or more phospholipids^ the method comprising: 

forming the stabilized microbubbJes in the presence of said gas. - 

" 84. A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of stabilized microbubbles, said 
stabilized microbubbles comprising a physiologically acceptable fluotinated gas 
that is a freon, said stabilised microbubbles being stabilized at least in part by ' 
a film-forming surfactant, and said film-forming surfactant comprising one or 
more phospholipids, the method comprising; 

forming ihc stabilized microbubbles in the presence of said ps. - 

" 85. A method of making a contrast agent for ultrasonic echography, said contrast 
agent compr tsing an aqueous suspension of stabilized microbubbles, said 
stabilized microbubbtes comprising SF^, said stabilized microbubbles being 
stabilired ai least in part by a film-forming surfactant, and said film-forming 
surfactant comprising one or more phospholipids, the method comprising: 

forming the stabilized microbubbles in the presence of said gas. - 

- 86. A method of making a omtfast agent for ultrasonic echography, said contrast 

agent comprising an aqueous suspension of stabilized microbubbles, said 
stabilized microbubbles comprising a physiologically acceptable fluorinated gas 
that is C4Fg, said stabilized microbubbles being stabilized at least in part by a 
film-forming surfactant, and said fUm-fonning surfactant comprising one or 
more phospholipids, the method comprising: 

tbrming the stabilizett microbubbles in the presence of said gas. - 

87, A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of stabilized microbubbles, said 
stabilized microbubbles comprising a physiologically acceptable fluorinated gas 
that is QFiq. said stabilized microbubbles being stabilized at least in part by a 
film-forming surfactant, antd said film-forming surfactant comprising one or 
more phospholipids, the method comprising: 

forming the stabilized microbubbles in the presence of said gas, - 



t 
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A method of making a contrast agent for ultrasomc echography, md contrast 
agem comprismg an aqueous suspension of stabilized micfobubbles, said 
stabilized microbubbJes comprising a physiologicaUy acceptable fluorinated gas 
chat is said stabilized microbubbles being stabilized at least in part by a 
filnvforming surfactant, and said film-forming surfaciaTit coBiprising one or 
more phospholipids, the method comprising: 

forming the stabilized microbubbles in the presence of said gas, - 

89. A method of making a contrast agent for ultrasonic echography , said contrast 
agent comprising an aqueous suspensioti of stabiliied microbubbles, said 
stabilked microbubbles comprising a physiologically acceptable fluorinated gas 
that is SF^X^Fs, QPio. or CF4, said stabilized microbubbles being stabilized at 

' least in part by a fiim-forming surfactant, and said fjlm-forming sxirfactant 

comprising one or more phospholipids, the method comprising: 

forming the stabilized microbubbles in the presence of said gas. 

90. A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of gas-filied microbaHoons> said gas 
comprising a physiotogicalty acceptable fluortnated gas and said microballoons 
comprising a polymer membrane wall, the method comprising: 

fonning the microballoons in the presence of at least one pbysiobgicaBy 
acceptable fluorinated gas or filling the microballoons with at least one 
physiologically accept^ible flonrinated gas. 

9L A method of making a contrast agent for ultrasonic echogTaphy, said contrast 
agent comprismg an aqueous suspension of gasTilled micrcballoons, said gas 
comprising a physiologically acceptable gas that is a halogenated hydrocarbon, 
and said microbalJoons comprising a polymer membrane >valU the method 
comprising 

forming the microba!looas in the presence of at least one physiologically 
acceptable fluorinat^ gas or filUng the microballoons with at least one 
physiologically acceptable flourinated gas. - 

92, A method of making a contrast agent for liltrasonic echography, said contrast 
agent comprising an aqueous suspension of gas-fiUed microballoons, said gas 
comprising a phystologically acceptable fluorinated gas thai is a freon, and 
said microballoons comprising a polymer membrane wall, method 
comprising: 
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formtng the microballoons in the presence of at least one physiologically 
acceptable fluoriaaied gas or filling the microballoons mth at least one 
physiologically acceptable fliour mated gas.- 

93. A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of gas-filled microballoons, said gas 
comprising SF^, and said microbaJloons comprising a polymer mernbrane wall, 
the method comprising: 

forming the microbalioonvS in the presence of at least one physiologically 
acceptable fluorimied gas or filling the microbaHoons with at JeavSl one 
physioiogically acceptable flourinaied gas,-- 

94, A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of gas-filled microballoons, said gas 
comprising C4Fg, and said microballoons comprising a polymer membrane 
wall, the method comprising; 

forming the microbailoons in the presence of at least one physiologically 
acceptable fluorinated gas or fdling the microballoons with at least one 
physiologically acceptable flourinated gas. - 

-95. A method of making a contrast agent for ultrasomc echography, said contrast 
agent comprising an aqueous suspension of gas-filled microbailoons, said gas 
comprising QF^^^, and said microbailoons comprising a polymer membrane 
wa1i» the method comprising: 

forming the microbailoons in the presence of at least one physiologically 
acceptable fluoriiiated gas or filling the microballoons with at least one 
physiologically acceptable flourinaied gas, - 

- 96. A method of making a contrast agent for ultrasonic echography » said contrast 
agent comprising an aqueous suspension of gas-filled microballoons, said gas 
comprising CF4, and said microbaltoons comprising a polymer membrane walU 
the method comprising: 

forming the microballoons in the presence of at least one physiologically 
acceptable fluorinaled gas or filling the microballoons with at least one 
physiologically acceptable flourinated gas, 

" 97. A method of making a contrast agent for ultrasonic echography, said contrast 
agent comprising an aqueous suspension of gas-fiiled microballoons, said gas 
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comprising SF^ QFg. C4F,|^, or CF4, and said microbaUoons comprising a 
polymer membrane wall, the method connprising: 

forming the microballooRS in the presence of at least one physiologically 
acceptable fluodnated gas or filling the microballoons with al least one 
physiologically acceptable floufinated gas. - 

ADD NEW CLAIMS 98-115 

98. (New) A method of ultrasound imaging of the left ventricle of the heart of u 
subject consisting of: 

i&) suspending hydroget^ated soya lecithin, dicetyiphosphate and lactose in ' 

solution in the presence of C4Fii gas to form a gas-filled microbubble suspension; i 

i 

(b) administering poTtions of the gas-fiUed microbubbie suspension lo the 

subject; 
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(c) i'ppty ' ultrasound to the subject; 

(d) obtaining an uItn:!SOund image of the left venEricle of the heart of the 

subjecl. 

99. (New) The method of ohlm 98 wheran md tecithin is in iumeJlar of huxtimM 
fonn and ^tabUizes the micfobubble boundmy at the gas to liquid imerface, 

100, * (New) A meihod of ultrasound iniagiiig of the 3ef t ventrick of the heart of a 
subject consistmg of: 

(a) suspending hydrogenated soya iecithin, dicetylphosphate and lactose in 
solution in the presence of CF4 gas to fonn a ps-fif led mkrobubblc suijpension; 

(b) administering portions of the gas-filled microbubble suspension io ihe 

subject; 

(c) applyiTJg uitm$otmd to the subject; 

(d) obtaining an ultrasound i n^age of the left ventricle of the hean of the 

subject. 

lOL (New) The method of claim 1 00 wherein ^*Md lecithin h in lamellar or lamintir 
form and stabihzes the microbubble boundary at the gas to liquid interface. 

102, (New) A method of uhrasound imaging of the left ventricle of the hem of a 
subject consisting of: 

i^) suspending hydrogenated soya lecithin^ dicetylphosphate and lactose in 
solution in the presence of C4FJ0 gas to form a gas-filled microbubble suspension; 

(b) administering portions of the gas filled microbubble iiuspeniion to the 

subject; 

(c) applying ultrasound to the subject; 
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(d) obtaining an ultrasound image of the left ventricfe of the heart of the 

subject 

103. (New) The method of claim 102 wherein said lecithin is in lamellar or laminar 
form and stabilizers the microbubbie bt>und<^ry at the gas to liquid inteduce. 

104. (New) A method of uUmsound imaging of the left ventricle of the heart of a 
subject consisting of; 

(a) suspendittg h ydr ogenuted soya Icciihi n , dicct y Iphosphaie and !acto^> in 
solution it\ the presence of a physioioskall y compatible gas to form a gas-filkd microbubbie 
.swsperssion, said gas $ekcled from the group consisting of C^I^s "nd C4F}^>; 

(b) administering portions of the gas-fi l!ed microbubbie suspension to the 

subject; 

(c) applying itKtasourtd to the subject; 

(d) obtaining an uUrasouitd image of the left ventricle of the hctm of the 

subject. 

105. (New) The method of claim 104 wherein said lecithin is in lamellar or laminar 
form and stabilizes the microbubbie bouttdary at the gas to liquid interface. 

106. (New) A method of ultrasound imaging of the left ventricle of the heart of a 
subject consisting of: 

(a) suspending dipalnruioylphmphatidyl glycerol, a copolymer of 
poiyoxyethylene-polyoxypropylene with a molecular weight of S400 and glycerol in solution in 
the presence of QF^ gas to fomt a gas-fi Ifcd microbubbie suspension; 

(b) administering portions of the gas-filled microbubbie suspension to ihe 

subject; 
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(c) applying uhfasound to the subject; 

(d) obtaining an ultrasound image of the lett venlricie of the heart of ihe 

1 07, (New) The method of claim 105 whcrcm said dipiUmiioylphosphatidyl glycerol h 
in lamellar or laminar form md siabiliz^s the microbubble boundary at the gas to liquid interface;. 

108, {New) A rtiethod of uhraisound imaging of the left ventricie of the heart of a 
*iubject consisting of; 

(a) sus{jersdtng dipalmiroyjphosphaudyl gl yccrol, a copolymer of 
polyoxyethyiene-polyoxypropylene with a molecular weight of 8400 and glycerol in solution in 
the presence of CF4 gas to fonn a gas-fiUed microbubbie suspension; 

(b) administering portions of the gas-fiiled microbubbic suspension to the 

subject; 

(c) applying uhrasound to the subject; 

(d) obtaining an ultrasound image of the left ventncle of the heart of the 

1 09. (New) The method of claim 1 08 wherein said dspalmitoylphosphatidyl glycerol is 
ir^ liimellar or htmitiaf form and mh\i\tts the mierobubble boundary at the gas 10 liquid inter* ace. 

110. (New) A method of ultr^tsound imiiging of the left ventricle of the he^rt of a 
subject consisting of: 

(a) suspending dipalmitoylphosphatidyl glycerol, a copolymer of 
polyoxycthylene-poJyoxypropylene with a molecular weight of 8400 iind glycerol in iioluliori in 
ihe presence of C^Vn] gas io form a gas^-fdlcd microbubble suspension; 
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(b) adiinni$t(^rit>g portions of the gus-filled microbubble suspension to tho 

subjeci; 

(c) applying ullrasound lo ihc subject; 

(d) obtaining an aluasoLtnd image of the left ventricle of the htm of the 

subject, 

1 1 1 , (New) Th<j meihod of cMm 1 10 wherein said dipalmitoylphosphatidy! glycerol is 
in lamellar or bminar fcjmi and stabiJixes the microbubble bound^iry at the gas to liquid intcrfatce. 

1 1 2, (New) A n'KJthod of uitras^ound smagirig of the teft venlricle of the heM of a 
subject consisting of: 

(a) suspending dipiUniitoylphosphmidyl glyceml, a copolymer of 
polymyethylene-polyoxypropyleite with a moiecubr weight of 8400 and glycerol in soJiition in 
the presence of a physiologically coinpalibie ga,s^ to form a ga^-filled microbubble suspet^siotn 
said gas selected from the group consisting of CF4, C^f^ and QFto; 

(b) administering portions of the gas-filled microbubble suspension to the 

subject; 

(c) applying ullrasound to the subject; 

(d) obt^iinmg sn ultrasound image of the left veiurick of the heart of the 

subject, 

113. (New) The method of ciaim 1 12 wherein said di palmito ylphosphaiidyl gl ycerol is 
in laineOar or iamiitar form and stabttizes the microbubble boundary at the |>a$ 10 liquid interface. 

1 14. (New) A method of ultrasound imaging of the Seft vemricle of the heart of a 
subjeci consisting of; 
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(a) sonicating human serujn albumin in soSuiion in the presetitcc of CF4 gas 
form a microbaHocn suspension which nnicroba] loons are bounded by a material envelope 
formed with ihe albumin and at^ fiiOed with the gtis; 

(b) administering poftions of the microhaHoon suspension to the subject; 

(c) applying ultrasound to the subject; 

(d) obtaining an ultrasound image of the left ventnclc of the bean of the 

subject, 

i 15- (New) A method of ullrasound irmging of the left ventricle of the heart of a 
subject consistmg of: 

(a) sonicating human serum aibumin in solution in the presence of ^ 
physiologicafly compatible gas to form a gas-filled microbailoon suspension, said gas selected 
from the group consisting of CF4> C4FS and C4Fio and which niicroballoon^ bounded by i\ 
materia! envelope formed with the albumin and are filled with the gus; 

(b) admii^istertng podions of the uucroballoon suspet^sion to the sitbjeci; 

(c) applying ultrasound to the subject; 

(d) obtaining an ultraijound imi^ge of the left ventricle of the heart of the 

subjects 



